Aspergillus ochraceus NRRL 3174 produced 29 mg of ochratoxin A per 100 ml of nutrient medium consisting of 4% sucrose and 2% yeast extract. Ochratoxin A was the sole metabolite present in the chloroform extracts of the growth medium. Trace amounts of ochratoxin B were produced in a 1 % yeast medium, and a comparatively large amount of ochratoxin B was produced in media containing 16 and 32% sucrose.
Aspergillus ochraceus Wilh. has been isolated from a variety of agricultural commodities and demonstrated to be toxigenic to ducklings and rats (1, 2, 6, 7, 11, 13) . Ochratoxin A, the toxic agent, has been isolated and its chemical structure determined (13) . Chemical and physical properties of ochratoxins A, B, and C have been investigated (10, 14) . Theron et al. (11) reported that ochratoxin A caused acute liver injury in ducklings and rats, and Nesheim (5) reported ochratoxin to be toxic to chick embryos.
Methods for the detection and quantitative estimation of ochratoxin in agricultural commodities generally involve extraction of ochratoxin with organic solvents (3, 8, 9) . Following thin-layer chromatography (TLC), ochratoxin A is estimated by direct comparison with the fluorescent intensity, under ultraviolet light, of a quantitative standard of ochratoxin A. Ferriera (4) investigated the production of ochratoxin in a synthetic nutrient solution in shaken flasks and in submerged culture and reported yields of 100 mg of ochratoxin per liter in a medium including 3 % sucrose and 1 % glutamic acid as the carbon and nitrogen sources. He stated that ochratoxin was not produced in conventional laboratory media. This paper reports the development of a nutrient solution suitable for screening A. ochraceus isolates for their toxin-producing ability and for the quantitative production of ochratoxin A, free from other metabolites that interfere with purification procedures. Culture. Flasks (250-ml) containing 100 ml of medium were stoppered with foam plugs and autoclaved for 15 min at 121 C. Media were inoculated with spores from 1-week-old cultures of A. ochraceus and incubated for 12 days at 25 C as stationary cultures. Experiments were replicated four times and repeated twice. Yields are reported as averages.
Assays. Final pH of the medium was determined, cultures were filtered, and the mycelial weight was determined after drying the mats for 12 hr at 70 C.
Ochratoxin was extracted from culture filtrates made up to a 100-ml volume. Duplicate 1-ml samples were each extracted twice with 25-ml portions of chloroform in a separatory funnel. Chloroform extracts were then evaporated to dryness on a steam bath; 1 The ochratoxin A used as a primary standard was supplied by L. J. Vorster, National Nutrition Research Institute, Council for Scientific and Industrial Research, Pretoria, South Africa. Secondary standards of ochratoxin A were prepared in our laboratory and calibrated with the material supplied by Vorster by using TLC and colorimetric methods based on the data given by van der Merwe et al. (13, 14) .
RESULTS
Ochratoxin production varied with sucrose concentration (Table 1) . Peak ochratoxin A production (29 mg/100 ml) occurred in 4% sucrose and 2% yeast extract medium. The fungal growth continued to increase directly with higher concentrations of sucrose from 4 to 32% without a corresponding increase in ochratoxin A production. The final pH of the medium varied inversely with sucrose concentration, and was below pH 7 when the sucrose concentration was 4% or higher. Ochratoxin B was produced only when the sucrose concentration was 8% or higher.
In a 1 % sucrose medium, ochratoxin production was highest (10 mg/100 ml) when the yeast extract concentration was 2 or 4% ( Table 2) . The dry weight of mycelium varied directly with increases of yeast extract from 1 to 16%. The final pH of the medium varied with the yeast extract concentration, but was 7 or higher at all yeast extract concentrations used. Traces of ochratoxin B were present in the 1 % sucrose and 1% yeast extract medium, but ochratoxin A was the sole metabolite present in chloroform extracts of media with 1 % more yeast extract.
sucrose and 2% or DISCUSSION A. ochraceus NRRL 3174 apparently does not produce significant quantities of ochratoxin A in conventional laboratory media but varying amounts of other fluorescent metabolites are produced. Yields of 29 mg of ochratoxin A per 100 ml of medium were produced in a medium consisting of 4% sucrose and 2% yeast extract. Ochratoxin A was the sole metabolite present in the chloroform extracts of a fermented 2% yeast extract medium if the sucrose concentration was 8% or less. Thus, selection of the medium can increase yields and also simplify the procedure for the subsequent purification of ochratoxin A. By comparison, we have found that preparations of ochratoxin A produced on corn and peanuts are generally contaminated with one or more pigments that cannot easily be separated from the ochratoxins.
